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DEC , ' 

iii C 24 February 2000 
')MOTE PROTECT PROSPER 

2600 Bull Street 
Columbia, SC 29201-1708 

COMMISSIONER; 
ISias E. Bryant 

BOARD: 
Bradford W. Wyche 
Chairman 

Department of the Navy . 
Southern Division NFEC 
P.O. Box 190010 

Wilham M. HUll. Jr , MD 
VICC Chairman 

North Charleston. SC 29419-90 I 0 
Attention: Mr. Gabriel Magwood 

Mark B. Kent 
Secretary 

Howard L. Brilliant, MD 

Brian K, Smith 

Rodney L. Grandy 

Re: Final Assessment Report dated 20 January 2000 
Zone E/Site 26-Building 6 (Site Identification # 17626) 
Charleston Naval Complex/Charleston Naval Base 
Charleston. SC 

Larry R. Chewning, Jr., DMD 
Charleston County 

Dear Mr. Magwood: 

The author has completed technical review of the referenced document. As submitted, the 
report provides a narrative and summary of previous assessment activities and analytical results 
from additional sampling conducted to establish the environmental fate of suspected 
contamination at the subject property. Analytical results provided indicate that concentrations 
ofPAH and VOC compound(s) were reported in soil and groundwater samples obtained at the 
subject site. The reported concentrations exceed the RBSL (Risk-Based Screening Levels, 
SCDHEC Risk-Based Corrective Action/or Petroleum Releases, 5 January 1998), proposed 
RBC (Risk-Based Concentrations for Residential Soils, EPA Region III Risk-Based 
Concentrations Table, 12 April 1999) and established groundwater MCLs (maximum 
contaminant levels) and/or established health advisories. Available analytical data and applied 
interpretations appear to indicate that a reasonable delineation and characterization of the extent 

......omd severity of soil and groundwater contamination have been developed fot, the Building 6 
site. This information and data were then utilized to develop SSTL (site specific target levels) 
for CoC (contaminants of concern) in evidential discussion(s) for consideration of employing 
active remediation (soils) and intrinsic remediation (groundwater) at the subject site. 

Although the author concurs that active remediation-may be appropriate for this site, reasonable 
monitoring must be established to demonstrate reciamation of groundwater quality through 
time. Proposals that incorporate monitored natural attenuation must provide sufficient data to 
demonstrate the groundwater environment's assimilative capacity to provide for intrinsic 
biodegradation/natural attenuation for the knmvn contaminants through time. Appropriate and 
reasonable data must be available/developed to demonstrate contaminant plume stability, 
contaminant stoichiometry ~d provide site specific information/data on attenuation (retardation 
and degradation) rates to verify predictive mooeling applied to the site. Associated routine 
monitoring (ground~ter and soiL as necessary) should be sufficient to demonstrate the rate and 
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1.0 INTRODUCTION 

This Corrective Action Plan (CAP) has been prepared by CH2M-JONES, LLC. The plan is 
designed for Zone E/ Site 26-Building 6; Underground Storage Tank (UST) 6-A and 6-B located 
at the Charleston Naval Complex (CNC), Charleston, South Carolina. 

The South Carolina Department of Health and Environmental Control (SCDHEC) has designated 
this site as Identification Number: 17626. This CAP recommends excavation of soils in the 
contaminated areas and intrinsic remediation and monitoring well abandonment as a corrective 
action for UST 6-A and UST6-B in accordance with SCDHEC Corrective Action Guidance, June 
1997. 

1.1 General Site Description 

The CNC is in the city of North Charleston, on the west bank of the Cooper River in Charleston 
County, South Carolina as shown in Figure 1. This installation consists of two major areas: an 
undeveloped dredge materials area on the east bank of the Cooper River on Daniel Island in 
Berkley County, and a developed area on the west bank of the Cooper River. The developed 
portion of the base is on the peninsula bounded on the west by the Ashley River and on the east 
by the Cooper River. The site is located within the developed portion of the base as shown in 
Figure 2. (Tetra Tech, "NlJS [TTI~TUS], Rapid l'\..ssessment £F-.t\] for Site 26, Building 6, 2000.) 

The area surrounding CNC is "mature urban", having long been developed with commercial, 
industrial, and residential land use. Commercial areas are primarily west of CNC; industrial 
areas are primarily to the north of the base along Shipyard Creek. A site vicinity map, which 
exhibits adjacent properties and structures, vicinity roads, current utilities, and vicinity surface 
drainage, is included as Figure 2. 

Site 26- Building 6 also has four Area of Concerns (AOC) within the site. AOC 538 and 539 are 
located within the footprint of Building 6 and have potential contaminates at each (see Figure12 
in Section 8.0). Benzo(a)pyrene (BEQs) are a concern for soils, Arsenic is a concern for shallow 
groundwater, and Thallium is a concern for deep groundwater at AOC 538 and 539. AOCs 541 
and 542 are located just east of building 6, and are \vithitl the proposed area to be excavated 
concerning the petroleum. Lead and BEQs in soils are the concerns for AOCs 541 and 542 
(Zone E RCRA Facility Investigation Report, November 1997). There are no COCs other than 
naphthalene, above the RBSLs in the proposed areas for excavation. Given this information, the 
excavation proposed in this plan will not affect the AOCs from the RCRA perspective. This 
Corrective Action Plan is in effort to address the petroleum site only, all other AOCs will be 
addressed through the RCRA guidelines in a separate Corrective Action Plan (refer to Figure 12 
for site map of AOCs and proposed excavation). 

1.2 Objective 

This CAP proposes soil excavation in contaminated areas and continuous groundwater 
monitoring plan to attempt to demonstrate the ground waters assimilative capacity to provide for 
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2.0 RECEPTOR SURVEY 

A receptor survey of the site vicinity was conducted by TTNUS to identify potential receptors 
for petroleum hydrocarbon contamination. Figure 2 depicts the public utilities located within 
250 feet of the former UST 6-A and 6-B study area. Specific information concerning the depth 
of utilities below land surface (bIs) is currently unavailable, however, utilities at this site 
generally are between 2 to 6 feet (ft) bls. The following utility receptors were located: 

UTILITY ON-SITE OR DISTANCE! DEPTH TO UTILITY 
DIRECTION FROM SITE 

Gas 80 ft east, 120 ft north 2-6-ft bls 
Electrical 10ft north of building 6 2-6-ft bls 

15 ft south of building 6 
Sewer 10ft north of building 6 2-6-ft bls 

Storm Drain 10ft north of building 6 2-6-ft bls 
15 ft south of building 6 

Water 10ft north of building 6 2-6-ft bls 

According to the RA report completed by TTNUS, a survey of groundwater users within a 7-
mile radius ofCNC was conducted by the South Caroiina Water ResourCes Commission to 
ascertain the extent of any shallow groundwater usage. Results of the water use investigation 
revealed that no drinking water wells, which utilize the shallow aquifer, are iocated within a 4 
mile radius ofCNC. Irrigation wells are not identified within 1,000 feet of the site. Numerous 
monitoring wells are located within 1,000 feet of the site. The nearest surface water body to the 
site is the Cooper River located approximately 1,000 ft North from the site (TTNUS, 2000). 

2.1 Fate and Transport Modeling 

The Dominico model was the fate and transport model used to determine groundwater site
specific target levels (SSTLs) in the risk analysis. The Dominico dilution/attenuation model is 
presented in the SCDHEC guidance document, South Carolina Risk-Based Co"ective Action for 
Petroleum Releases (SCDHEC, 1988). This model is very conservative in that is assumes an 
infinite mass, aerial source condition through which groundwater flows. The model incorporates 
biological decay effects through a first-order decay process; however, this mechanism was 
ignored because SCDFF·C guidance specifies that the decay rate must be assumed to be zero if 
site-specific decay rates have not been determined. 

The impacted groundwater source area was modeled as 50 feet (15 meters) wide and 6.56 feet (2 
meters) deep; these values are conservative defaults suggested by the American Society for 
testing and Materials (ASTM) Standard Guide for Risk-Based Co"ective Action Applied at 
Petroleum Release Sites (ASTM 1997). 

The maximum source concentrations are assumed to exist throughout the source area, further 
compounding the conservatism of the estimate (TTNUS 2000). 
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3.0 PROPOSED CORRECTIVE ACTION 

This CAP provides a method for active remediation of the site by excavation (removal of the 
soils), conducting groundwater sampling to evaluate the active remediation of the site; and 
implementing intrinsic remediation and monitoring well abandonment as a corrective action in 
accordance with SCDHEC Corrective Action Guidance, June 1997. The proposed active 
remediation plan is described i11 Section 4.0. 

As noted in Section 1.2 of this plan, this COlTective Action Plan is in effort to address the 
petroleum site only, all other AOCs will be addressed through the RCRA guidelines in a separate 
document. 

3.1 Soil Remediation 

Soils exceeded their RBSLs in two areas around Building 6 (see Figure 9). The recommended 
corrective actions are to remove those soils and continue to monitor the groundwater for a period 
of eighteen (18) months. Because the RA completed by TTNUS has already delineated the soils 
in the areas of the proposed excavation to some extent (see Figure 9), only a few additional 
delineation sampling will be necessary at this time. The following locations will be used for soil 
borings: between SB37 and SB34, approximately 10 feet east of 8B36, approximately 10 feet 
west of SB36, approximately 10 feet north of SB22, alld approximately 10 feet south of SB18, 
Two soil samples will be collected from each soil boring, one sample will be collected at surface 
level (0-2 foot) and a second soil sampie will be collected in the subsurface layer (4-6 foot). A 
map of the proposed soil borings used for delineation is provided in Figure 12 in Section 8.0. A 
PID (Photo Ionization Detector) will be used in the field in order to screen each interval. Once 
the areas are delineated by the analytical results, excavation will begin. Details on the 
excavation procedures are included in Section 4.1 of this plan (refer to Figures 9 and 12 in 
Section 8.0). 

3.2 Groundwater Remediation 

Groundwater monitoring wells CNC26-M13 and CNC26-M12 had levels of naphthalene at 53.0 
mg/kg and 31.0 mg/kg respectively. All other monitoring well analytical results were below the 
RBSLs. After soil excavation, groundwater wells onsite will be collected and sampled for 
naphthalene on a quarterly basis for eighteen (18) months after the excavation (see Section 4.6 
for details on recommended parameters to be sampled). 

3-1 



4.0 PROPOSED ACTIVE REMEDIATION 

Active remediation of the site will include excavation of soils at Site 26 and conducting 
groundwater sampling to evaluate the intrinsic remediation of the site. The additional 
groundwater monitoring will also provide information on the intrinsic/ natural attenuation 
standings at the site. 

4.1 Excavation 

Because the RA completed by TTNUS has already delineated the soils in the areas of the 
proposed excavation to some extent (see Figure 9), only a few additional delineation sampling 
will be necessary at this time (For details on soil locations see Section 3.1). Soils will be 
excavated up to those borings, which have no contaminants. The excavation will be to a depth 
of 6-7 feet bls or prior to reaching groundwater. 

Schedule: 

1. Establish the contaminated soil area by sampling soil borings. This step was 
completed in April 2000, by TTNUS. 

2. Excavate contaminated soil to a depth of approximately 6-7 ft below land surface or 
prior to reaching groundwater. 

3. Transport contaminated soil to an approved, permitted subtitle D landfill. 
4. Backfill excavated area with clean fill dirt. 
6. Sample monitoring well on site (see sampling schedule in Section 4.6). 
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4.2 Monitoring Well Installation 

Because of the number of groundwater wells located at the site, no additional wells are to be 
installed at this time. 

If any wells are unusable or new wells are warranted for any other reason, the wells will be 
iP..stal!ed to the sa.me specification as existing monitorll~g wells ui11ess site conditions cI-.t8l1ge aI,d 
warrant otherwise. The wells will be installed in accordance with South Carolina Well Standards 
and Regulations R.61-71. A utility iocate will be compieted prior to any well installation 
activities. Any necessary permits will be acquired prior to well installation activities. 

4.3 Surveying 

Surveying will be completed in order to locate prior soil boring locations. 

Surveying of any new well locations will be conducted as a part of this CAP. 

4.4 Soil Boring Schedule 

CH2M-JONES, LLC will be using existing analytical results collected in April 2000 to delineate 
the areas to be excavated. No other soil borings will be collected at this time. 

4.5 System Operation and Maintenance 

NIA 

4.6 Sampling and Analysis Plan 

After the source is removed (excavation is completed), groundwater samples will be collected for 
eighteen months in order to provide evidence for intrensic/natural remediation. The groundwater 
samples will be submitted to a certified laboratory for analysis of naphthalene by EPA Method 
8260. 

Groundwater level measurements will be collected from all monitoring wells prior to all 
groundwater sampling events. Measurements will be taken with an electrical water level 
indicator or interface probe if floating product is present. No groundwater samples wi11 be 
collected iffree product is measurable. 

From three to six well volumes will be purged from each well prior to groundwater sampling. 
Field measurements of pH, groundwater temperature, specific conductance, dissolved oxygen, 
and turbidity will be taken during groundwater sampling events. 

All sampling procedures will be conducted in accordance with EPA Environmental 
Investigations Standard Operating Procedures and Quality Assurance Manual (EISOPQAM), 
1996. Any contaminated groundwater collected during the well sampling events will be 
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containerized in DOT -approved (Specification 7H) 55-gallon drums and disposed of at a later 
date pending fluid contents analysis. 

Sampling date 
or (Quarter) 

First quarter . 

Second quarter2 

Third quarter3 

Monitoring Wells 
Sampled 

CNC-26: MWOI, M-W02, 
MW 05, MW06, MW II, 

MWI2,MW13 

CNC26-MW-06, MW-II, 
MW-12, MW-13 

CNC26-MW-06, MW-II, 
MW-12, MW-13 

Field Measures 

r, pH, DO, Conductivity, 
Depth to water, Total depth, 
Turbidity 

T" , pH, DO, Conductivity, 
Depth to water, Total depth, 
Turbidity 

T" , pH, DO, Conductivity, 
Depth to water, Total depth, 
Turbidity 

1. First quarter is defined as the first quarter after receiving approval for this CAP. 

Laboratory 
Analytical 

Naphthalene 8260 
MW-06,MW-II,MW-

12, & MW-13 
Nitrate, sulfate, total 

dissolved iron, methane, 
alkalinl!L 

Naphthalene 8260 

Nitrate, sulfate, total 
dissolved iron, methane, 

alkalin& 

Naphthalene 8260 

Nitrate, sulfate, total 
~ . ~ . I dIssolved lr~n,. methane, I 

alkallntty 

2. Second quarter is defined as the second quarter after receiving approval for this CAP. 

3. Third Quarter is defined as the third quarter after receiving approval for this CAP. 

4.7 Reporting 

Semi-annual monitoring reports will be submitted to SCDHEC. The reports will summarize and 
include copies of field and laboratory analytical data. Upon completion of active remediation, a 
Perfonnance Evaluation Report will also be submitted to SCDHEC to summarizes the 
remediation activities, evaluate the soil and water quality data, and provide recommendations for 
the site. 

4.8 Equipment Decontamination 

All drilling equipment, augers, well casing and screens, and soil and groundwater sampling 
equipment involved in field sampling activities will be decontaminated according to the EPA 
EISOPQAM. 

4.9 Sample Handling 

Sample handling will be conducted in accordance to the following references: EPA EISOPQAM, 
Code of Federal Regulations 136, 1990, and EPA Users Guide to Contract Laboratory Program, 
1988. The following forms will be completed for packing/shipping process: sample labels, 
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chain-of-custody labels, appropriate labels applied to shipping coolers, and chain-of-custody 
forms. 

4.10 Quality Control 

In addition to periodic calibration of field equipment and the completions of the appropriate 
doclL'TIentation, qllality control (QC) sfullples will be collected dUI...!mg sampling events. QC 
samples may include field blanks, field duplicates, and trip blanks. Definitions of each can be 
found below as described by the EPA EISOPQAM: 

• Field Blank: A sample collected using organic-free water, which has been run 
over/through sample collection equipment. These samples are used to determine if 
contaminants have been introduced by contact of the sample medium with sampling 
equipment. Equipment field blanks are often associated with collecting rinse blanks of 
equipment that has been field cleaned. 

• Field Duplicates: Two or more samples collected from a common source. The purpose 
of a duplicate sample is to estimate the variability of a given characteristic or 
contfu.Tilllation associated with a population. 

• Trip Blank: A sample, which is prepared prior to the sampling event in the actual 
container and is stored with the investigative samples throughout the sampling event. 
They are often packaged for shipment with the other samples and submitted for analysis. 
At no time after their preparation are trip blanks to be opened before they reach the 
laboratory. Trip blanks are used to determine if samples were contaminated during 
storage and/or transportation back to the laboratory (a measure of sample handling 
variability resulting in positive bias in contaminant concentration). If samples are to be 
shipped, trip blanks are to be provided with each shipment but not for each cooler. 
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4.11 Field Quality Assurance / Quality Control (QAlQC) 

All sampling procedures will be conducted in accordance with EPA EISOPQAM. More 
information on field QC can be found in Sections 4.8 through 4.10. 

QAlQC specifications for selected field measurements are summarized below. 

Analysis Control Parameter Control Limit Corrective Action 

Air Monitoring Check Calibration of Calibrate to Recalibrate. Ifunable to 
OVA daily manufactures calibrate, replace. 

specifications 
pH of water Continuing calibration pH= 7.0 Recalibrate. Ifunable to 

check of pH 7.0 buffer calibrate, replace 
electrode. 

Specific Conductance of Continuing calibration > 1 % of standard Recalibrate. 
water check of standard 

solution 

4.12 Record keeping 

In addition to required sampling documentation, standardized forms, log sheets and logbooks 
will be completed during all field activities. 
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5.0 SITE MANAGEMENT AND BASE SUPPORT 

Throughout the investigation activities, work on the CNC will be coordinated through 
SOUTHDIV and SCDHEC. 

The primary contacts for each are as follows: 

1. SOUTHDIV point of contact 
Gabe Magwood 
Southern Division Engineering Command 
2155 Eagle Drive 
North Charleston, SC 29406 
(843) 820-7307 

2. SOUTHDIV point of contact 
Tony Hunt 
Southern Division Engineering Command 
2155 Eagle Drive 
North Charieston, SC 29406 
(843) 820-5525 

3. SCDHEC point of contact 
Chuck Williams 
South Carolina Department of Health and Environmental Control 
2600 Bull Street 
Columbia, SC 29201 
(843) 898-4339 
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Total Depth 
Well # 

of Well (ft) 

CNC26-MW01 12.12 

CNC26-MW02 12.23 

CNC26-MW03 12.28 

CNC26-MW04 12.10 

CNC26-MW05 12.03 

CNC26-MW06 12.15 

CNC26-MW07 12.00 

CNC26-MVIJ08 1') (\1 
I,,-,V I 

CNC26-MW09 33.15 

CNC26-MW10 32.40 

CNC26-MW11 14.00 

CNC26-MW12 12.90 

CNC26-MW13 11.90 

CNC26-X01 13.00 

CNC26-X02 13.22 

CNC26-X03 13.57 

Notes: 

MSL - Mean Sea Level 

STOC - Selow Top of Casing 

NM - Not Measured 
ND- Not Detected 
ft - Feet 
X - Existing 

TABLE 1 

GROUNDWATER ELEVATIONS 
SITE 26, BUILDING 6 

ZONE E, CHARLESTON NAVAL BASE COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

PAGE 1 

Top of Casing f""\_ ... _ Depth to Depth to 

Elevation, ft 
Udlt: 

Water, ft Product, ft 

(MSL) 
Measured 

(STOC) (STOC) 

8.78 9/22/1999 5.63 NO 

8.52 9/22/1999 5.42 NO 

9.38 9/22/1999 6.21 NO 

8.98 9/22/1999 5.85 NO 

8.01 9/22/1999 4.81 NO 

7.51 9/2211999 4.45 NO 

9.12 9/2211999 NM NO 

9.21 
nJ'1'1/-t nnn t..II.JII ...... 
.-:I1"/It:Jt:J;;J ''!'VI I'!U 

8.74 9/22/1999 5.64 NO 

8.73 9/22/1999 5.61 NO 

8.65 9/22/1999 NM NO 

NM 9/22/1999 NM NO 

NM 9/2211999 NM NO 

8.80 9/22/1999 5.53 NO 

8.83 9/22/1999 5.63 NO 

9.24 9/22/1999 6.15 NO 

Product 

Thickness (ft) 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

i~D 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

Rev. 0 
11/08/99 

Groundwater 

Elevation 
(MSL) 

3.15 

3.10 

3.17 

3.13 

3.20 

3.06 

NM 

NM 

3.10 

3.12 

NM 

NM 

NM 

3.27 

3.20 
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TABLE 2 

GROUNDWATER FIELD MEASUREMENTS 
SITE 26, BUILDING 6 

ZONE E, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Rev. 0 
11/08/99 

I Temp. (0 C) I Specific i ! -. . .! 
Purge Volume T b'd' Ulssolvea 

Weiii.D. Date Sampled pH Conductivity ~~;Ul~ I Oxygen I method 

CNC26-MW01 9/22/1999 PP 

CNC26-MW02 9/22/1999 PP 

CNC26-MW03 9/22/1999 pp 

CNC26-MW04 9/22/1999 PP 

CNC26-MW05 9/22/1999 PP 

CNC26-MW06 9/22/1999 PP 

CNC26-MW07 9/22/1999 PP 

CNC26-MW08 9/22/1999 PP 

CNC26-MW09 9/22/1999 PP 

CNC26-MW10 9/22/1999 PP 

CNC26-MW11 9/22/1999 PP 

CNC26-MW12 9/22/1999 PP 

CNC26-~v1v'J13 9/22/1999 PP 

CNC26-X01 9/22/1999 PP 

CNC26-X02 9/22/1999 PP 

CNC26-X03 9/22/1999 PP 

CNC26-X04 9/22/1999 PP 

CNC26-X05 9/22/1999 PP 

CNC26-X06 9/22/1999 PP 

Notes: 

(0 C) - Degrees Celsius 
PP - Peristaltic pump, low flow technique 
uMHOS/cm - Micro HOS per centimer 
NTU - Nephelometric turbidity units 
mgtl - milligrams per liter 
X - Existing 

(gaiions) 

3.50 

3.30 

3.00 

4.20 

3.42 

3.66 

4.00 

3.30 

13.14 

10.80 

4.00 

2.50 

1.20 

6.00 

3.63 

6.50 

4.38 

3.39 

3.00 

(uMHOS/cm) ,- - - -, (mgii) 

29.9 6.37 1.810 7 1.11 

31.0 5.76 0.249 0 1.8 
29.6 6.27 2.510 6 1.86 
28.2 5.91 0.510 0 2.24 
27.5 5.92 0.419 0 1.26 
27.4 6.07 0.319 0 0.93 
26.5 5.87 0.181 0 3.54 
27.4 5.03 0.138 3 2.34 
25.7 6.53 0.520 4 0.9 
27.6 6.83 0.520 13 2.02 
26.8 5.91 0.100 5 1.3 
24.3 5.29 0.810 At:> 

"tv n I':A v • ....,v 

24.8 6.66 0.757 319 0.4 
25.3 6.23 6.030 45 i.88 
26.6 6.19 0.686 5 1.96 
25.5 6.25 0.761 6 1.89 
26.0 6.21 0.257 8 1.86 
26.4 6.79 0.194 8 2.32 
26.7 6.14 0.150 13 0.85 



WeIlI.D. 
Date 

Sampled 

CNC26-MWll 9/22/1999 

CNC26-X02 9/22/1999 

CNC26-X03 9/22/1999 

Notes: 

mgtl - Milligrams per liter 
ugtl - Micrograms per liter 
NA - Not Analyzed 

TABLE 3 

GROUNDWATER NATURAL ATTENUATION IFIELD MEASUREMENTS 
SITE 26, BUILDliNG 61 

ZONE E, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

"'i5'iS'Sc 
Oxy 

lived 
Alkalinity 

Carbon 
SulfidE~ Feirrous Iron Nitrite Manganese 

Dioxide gen 

~ }/I) 

2.! 50 

0.( 

1.( 

)0 

)0 

(mg/I) 
(mg/l) 

24 38.2 

242 440 

231 250 

(mg/I) (mg/l) (mgll) (mg/l) 

0.02 0.03 0.035 0.1 

0.03 3.30 0.021 18.6 

0.09 0.98 0.375 0.8 

~ jltroQ .~n/ 
:e Nitra1 

(mg/I 11* 
NA 

NA 

NA 

Sulfate 
(mg/l) * 

NA 

NA 

NA 

i.O 
11/08/99 



I Sample Location I 
CNC26-B01 

CNC26-B02 
CNC26-B03 
CNC26-B04 

CNC26-B05 
CNC26-B06 
CNC26-B07 
CNC26-808 
CNC26-809 
CNC26-B10 
CNC26-B11 
1""t..11"""'lC' 004") 
vl'lvLU-D IL 

CNC26-B13 
f"''''f"'')eL01A 
\.II'V£.\.I-U 1""1' 

CNC26-B15 
CNC26-816 
CNC26-B17 
CNC26-B18 
CNC26-B19 
CNC26-B20 
CNC26-B21 
CNC26-B22 
CNC26-B23 
CNC26-B24 

CNC26-B25 
CNC26-826 
CNC26-B27 
CNC26-B28 
CNC26-829 
CNC26-B3u 

CNC26-B31 

CNC26-B32 

CNC26-833 
CNC26-B34 

CNC26-835 

TABLE 4 

SUMMARY OF OVA SOIL SCREENING RESULTS 
SITE 26, BUILDING 6 

Zone E, Former Charleston Naval Complex 
North Charleston, South Carolina 

Rev. 0 
11/08/99 

Sample I Sample Depth Totai Organic Vapor Headspace I Identification (feet) Concentration 

26SSB0104 0-4 0 
26SSB0108 4-8 150 
26SS80204 0-4 0 
26SSB0304 0-4 0 
26SSB0404 0-4 0 
26SSB0408 4-8 1500 
26SS80504 0-7 No Recording 
26SSB0604 0-4 0 
26SS80704 0-4 3 
26SS80604 0-4 0 
26SSB0904 0-4 0 
26SS81004 0-4 0 
26SS81104 0-4 0 
268881204 0-4 20 
26SS81304 0-4 0 
265581404 0-4 0 
26SSB1504 0-4 0 
26SS81604 0-9 No Recording 
26SSB1704 0-4 0 
26SS81804 0-4 150 
26SS81904 0-4 0 
26SSB2004 0-4 0 
26SS82104 0-4 0 
26SS82204 0-4 50 
26SS82304 0-9 No Recording 
2688B2403 3 0 
268S82405 5 0 
26SS82501 1-12 No Recording 
26SS82601 1-12 No Recording 
26SS82701 1-12 No Recording 
268882801 • 0 No Recording 1-0 

26S882901 1-12 No Recording 
,...,... __ n".I"\.n..., 

'l 0 ..:O,,"O.:>UU.:> oJ 

26SS83005 5 0 
26SS83009 9 70 
26SS83103 3 0 
26SS83107 7 0 
26SSB3203 3 6 
26SSB3206 6 60 
26SS83303 3 0 
26SS83403 3 0 
26SS83406 6 30 
26SS83503 3 10 
26SSB3505 5 7 



I r-r...If"''lQ D-:»C I 
\J1'fV'V-U"')U 

CNC26-837 

CNC26-838 
CNC26-839 
CNC26-840 
CNC26-841 
CNC26-842 
CNC26-843 

CNC26-844 
CNC26-845 
CNC26-846 
CNC26-847 
CNC26-848 
CNC26-849 
CNC26-853 

CNC26-854 

CNC26-855 
CNC26-856 
CNC26-857 
CNC26-858 

Notes: 

TABLE 4 - Continued 

SUMMARY OF OVA SOIL SCREENING RESULTS 
SITE 26, BUILDING 6 

Zone E, Former Charleston Naval Complex 
North Charleston, South Carolina 

"'~("IoC\n~'-"t'\I'''11 
LOvvD,JOV,J 

I 3 I 0 
268883605 5 0 
268883703 3 0 
268883705 5 0 
268883805 5 0 
268883905 5 0 
268884001 1-12 No Recording 
268884101 1-8 No Recording 
268884201 1-8 No Recording 
268884305 5 0 
268884308 8 180 
268884404 4 0 
268884504 4 0 
268884604 4 0 
268884704 4 0 
268884801 1-12 No Recording 
268884903 3 9 
268885304 4 0 
268885307 7 0 
268885404 4 0 
268885407 7 75 
268885504 4 0 
268885604 4 0 
268885703 3 0 
268885804 4 0 

OVA - organic vapor analyzer equipped with a flame ionization detector 

Rev. 0 
11/08/99 

, 



Sampie 
Location 

CNC26-B01 
CNC26-B02 
CNC26-B03 
CNC26-B04 
CNC26-B05 
CNC26-B06 
CNC26-B07 
CNC26-B08 
CNC26-B09 
CNC26-B10 
CNC26-B11 
CNC26-B12 
CNC26-B13 
CNC26-B14 
CNC26-B15 
CNC26-B16 
CNC26-B17 
CNC26-B18 
CNC26-B19 
CNC26-B20 
CNC26-B21 
CNC26-B22 
CNC26-B23 
CNC26-B24 
CNC26-B25 
CNC26-B26 
CNC26-B27 
CNC26-B28 
CNC26-B29 
CNC26-B30 
I"''''I''''''SD D~" v''IIv'':'u-ov' 

CNC26-B32 
,..",,...,CLQ':!':! 
\"II "C,-,,"V-LJVV 

CNC26-B34 
CNC26-B35 
CNC26-B36 
CNC26-B37 
CNC26-B38 
CNC26-B39 
CNC26-B40 
CNC26-B41 
CNC26-B42 
CNC26-B43 
CNC26-B44 
CNC26-B45 

TABLE 5 

SUMMARY OF MOBILE LABORATORY SCREENING RESULTS FOR SOIL 
SITE 26, BUILDING 6 

ZONE E, FORMER CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Laboratory Screening Datal'J 

Rev. 0 
11/08/99 

Sam pie I Sampie ; 
Identification , Depth 'Benzene' Toluene , 

"'-.-1 ! ! n;~"~, R~~~~ ! 
Eth Ibenzene I ' UI.CII , ' '"'.''''''. """!::f" I r IK) Xylenes Naphthalene Organics 

(feet) (llg/Kg) (J.lg/Kg) Ilg 9 (~g!Kg) (J.!g!Kg) (mg/Kg) 
26SFB010405 4-5 ND NO 88.3 333.3 316 3300 
26SFB020304 3-4 NO NO NO NO NO NO 
26SFB030304 3-4 NO NO NO NO NO 189 
26SFB040304 3-4 NO NO NO NO NO NO 
26SFB050304 3-4 NO NO NO NO NO NO 
26SFB060304 3-4 NO NO NO NO NO 45.8J 
26SFB070304 3-4 NO NO NO NO NO NO 
26SFB080304 3-4 NO NO NO NO NO NO 
26SFB090304 3-4 NO NO NO NO NO NO 
26SFB100304 3-4 NO NO NO NO NO NO 
26SFB110304 3-4 NO NO NO NO NO NO 
26SFB120304 3-4 NO NO NO 31 256 1330 
26SFB130304 3-4 NO NO NO NO 17 NO 
26SFB140304 3-4 NO NO NO NO NO NO 
26SFB150304 3-4 NO NO NO NO NO NO 
26SFB160304 3-4 NO NO NO NO NO NO 
26SFB170304 3-4 NO NO NO NO Nu NLY" 
26SFB180203 2-3 NO NO NO 140 135 79 
26SFB190203 2-3 NO NO NO NO NO Nt.> 
26SFB200304 3-4 NO NO NO NO NO NO 
26SFB210304 3-4 NO NO NO NO NO NO 
26SFB220304 3-4 NO NO 274 170 425 2860 
26SFB230304 3-4 NO NO NO NO NO NO 
26SFB240506 5-6 NO NO NO NO NO NO 
26SFB250607 6-7 NO NO NO NO NO NO 
26SFB260607 6-7 NO NO 30.7 251.2 251 638 
26SFB270607 6-7 NO NO NO NO NO NO 
26SFB280506 5-6 NO NO NO 34.5 99.5 9730 
26SFB290607 6-7 NO NO NO NO NO NO 
26SFB300607 6-7 NO NO NO 19.1J 98.2 3980 
26SF8310607 6-7 NO NO NO NO NO 38400E 
26SFB320607 6-7 NO NO NO NO NO 1050 
26SFB330506 5-6 NO NO NO 39.2 113 8200E 
26SFB340607 6-7 NO 21.2J 39.5 599 234 7680E 
26SFB50506 5-6 NO 18.2J 59.8 467.2 348 63000E 
26SFB360506 5-6 NO 19.5 NO 590 294 7480E 
26SFB370506 5-6 NO NO NO NO NO NO 
26SFB380506 5-6 NO NO NO NO NO NO 
26SFB390506 5-6 NO NO NO NO NO NO 
26SFB100405 4-5 NO NO NO NO NO NO 
26SFB410405 4-5 NO NO NO NO NO NO 
26SFB420405 4-5 NO NO NO NO NO NO 
26SFB430405 4-5 NO NO NO NO 52.9 2080 
26SFB440405 4-5 NO NO NO NO NO Nr 
26SFB450405 4-5 NO NO NO NO NO 65. 



I 
I 

Sample I 
Location 

CNC26-B46 
CNC26-B47 
CNC26-B48 
CNC26-B49 
CNC26-B53 
CNC26-B54 
CNC26-B55 
CNC26-B56 
CNC26-B57 
CNC26-B58 

NOTES: 

TABLE 5 - Continued 

SUMMARY OF MOBILE LABORATORY SCREENING RESULTS FOR SOIL 
SITE 26, BUILDING 6 

Sample 

ZONE E, FORMER CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Laboratory Screening Datal 'J 

C+h"lh_" ____ Total I S:~~~e Benzene Toluene Identification 1Jt:IJLII 
-,"1111""v'I,,"~ln; Xylenes Naphthalene 

(J.l9/Kg) (J.lg/Kg) (J.lg/Kg) (feet) (J.lg/Kg) (J.lg/Kg) 
26SFB460405 4-5 NO NO NO NO NO 
26SFB470405 4-5 NO NO NO NO NO 
26SFB480405 4-5 NO NO NO NO NO 
26SFB490304 3-4 NO NO NO NO NO 
26SFB530405 4-5 NO NO NO NO NO 
26SFB530405 4-5 NO NO NO NO NO 
26SFB550405 4-5 NO NO NO NO NO 
26SFB560405 4-5 NO NO NO NO NO 
26SFB570304 3-4 NO NO NO NO NO 
26SFB580405 4-5 NO NO NO NO NO 

Rev. 0 
11/08/99 

Diese! Range 
Organics 
(mg/Kg) 

182 
231 
524 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

(1) Laboratory screening data was analyzed using USEPA Method 8020/8015M. Compounds not detected aie ieported as iess than 
the instrument detection limit. 
Ilg/Kg = micrograms per kilogram 
mgiKg = miiiigrams per kiiogram 
J = Estimated value-detection was above the instrument minimum detection level, but below the practical quantification limit. 
E = Estimated value-detection exceeded the upper calibration range of the instrument. 



I 

I I Sample 
Location 

CNC26-B01 
CNC26-B02 
CNC26-B03 
CNC26-B04 
CNC26-B05 
CNC26-B06 
CNC26-B07 
CNC26-B08 
CNC26-B09 
CNC26-B10 
CNC26-B11 
CNC26-B12 
CNC26-B13 
CNC26-B14 
CNC26-B15 
CNC26-B16 
CNC26-B17 
CNC26-B18 
CNC26-B19 
CNC26-B20 
CNC26-B21 
CNC26-B22 
CNC26-B23 
CNC26-B24 
CNC26-B25 
CNC26-B26 
CNC26-B27 
CNC26-B28 
CNC26-B29 
CNC26-B30 
CNC26-B31 
CNC26-B32 
CNC26-B33 
CNC26-B34 
CNC26-B35 
CNC26-B36 
CNC26-B37 
CNC26-B38 
CNC26-B39 
CNC26-B40 
CNC26-B41 
CNC26-B42 
CNC26-B43 
CNC26-B44 
CNC26-B45 

TABLE 6 

Rev. 0 
11/08/99 

SUMMARY OF MOBILE LABORATORY SCREENING RESULTS FOR GROUNDWATER 
SITE 26, BUILDING 6 

Sample 
Identification 

26GFB010811 
26GFB020407 
26GFB030407 
26GFB040609 
26GFB050407 
26GFB060407 
26GFB070609 
26GFB080609 
26GFB090406 
26GFB100407 
26GFB110609 
26GFB120609 
26GFB130609 
26GFB140609 
26GFB150609 
26GFB1606UtJ 
26GFB170609 
26GFB180609 
26GFB190912 
26GFB200609 
26GFB210609 
26GFB220609 
26GFB230609 
26GFB240608 
26GFB250712 
26GFB260712 
26GFB270607 
26GFB280608 
26GFB290708 
26GFB300712 
26GFB310708 
26GFB320708 
26GFB330609 
26GFB340712 
26GFB350609 
26GFB360708 
26GFB370708 
26GFB380708 
26GFB390708 
26GFB400712 
26GFB410608 
26GFB42060S 
26GFB430712 
26GFB440812 
26GFB450712 

ZONE E, FORMER CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

! Laboratory Screening Datal') I Sample Benzene Toluene Ethylbenzene Total I I Diesel Range I 
Depth Xylenes Naphthalene Organics 

(llg iL) (jlg/L) (fl9!L) (feet) (llg/L) (llgiLj (mgiL) 
8-11 NO NO NO NO NO 8.00 
4-7 NO NO NO NO 18 118 
4-7 NO NO NO 17 50 137 
6-9 NO NO NO NO 19 2.40 
4-7 NO NO NO NO NO 21 
4-7 NO NO NO NO 19 NO 
6-9 NO NO NO 252 262 125 
6-9 NO NO NO NO 119 NO 
4-6 NO NO NO NO NO 115 
4-7 NO NO NO NO 61 58 
6-9 NO NO NO NO NO NO 
6-9 NO NO 92 123 418 74 
6-9 NO NO NO 33 307 NO 
6-9 NO ...... "In ND NO NO I'IU ...... 
6-9 NO NO NO NO NO NO 
6-9 ., .... "In ND NO NO NO I'IU " .... 
6-9 NO NO NO NO NO N[ 
6-9 NO NO NO NO NO Nf 

9-12 NO NO NO NO NO NL 
6-9 NO NO NO NO NO NO 
6-9 NO NO NO NO 41.6 12.0 
6-9 NO NO NO NO NO 2.00 
6-9 NO NO NO NO 39.7 5.00 
6-8 NO NO 11.9 41.3 269 290E 

7-12 NO NO NO NO NO NO 
7-12 NO NO NO NO NO ND 
6-7 NO NO NO NO NO NO 
6-8 NO NO NO NO 38.2 3.99 
7-8 NO NO NO NO 90.0 11.7 

7-12 NO NO 17.7 72.7 248 42.5 
7-8 NO NO ND 18.9 79.4 • A 0 

(&.t.o 

7-8 NO NO NO 31.1 ** 198** 62.9 
6-9 NO ND 76.1 577.6** .. n",n*· 

lUlU A':I 1 """T_., 
7-12 NO NO NO NO 29.2 1.0J 
6-9 NO NO NO 7.19J 66.8 NO 
7-8 NO NO 30.3 385 454E 32.7 
7-8 NO NO 15.4J 169 411E 63.8 
7-8 NO NO 31.7 163.13J 425E 32.5 
7-8 NO NO NO NO NO NO 

7-12 NO NO NO NO NO NO 
6-8 NO NO NO NO NO NO 
6-8 NO NO NO NO NO NO 

7-12 NO NO 9.S5J 75.2 225 18.F~1lI 

8-12 NO NO 36.0 123 332 92., 
7-12 NO NO 32.7 208 359 13 



I 

TABLE 6 - Continued 

SUMMARY OF MOBILE LABORATORY SCREENING RESULTS FOR GROUNDWATER 
SITE 26, BUILDING 6 

ZONE E, FORMER CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Laboratory Screening Data\') 

Rev. 0 
11/08/99 

Sample I Sample I S~~~~e Benzene To!uene I:+h" I hftt"ll"'ft ....... Total Diesel Range 
I _,..~+: __ Identification _ ... 11'.., .... ··£. .... 111Il00 Xylenes Naphthalene Organics .... ""'"' cu. I V I I uepln 

(llg /L ) (llg/L) (llg/L) (feet) (llg/L) (llg/L ) (mg/L) 

CNC26-B46 26GFB460612 6-12 NO NO 39.2 210 390 140 
CNC26-B47 26GFB470712 7-12 NO NO 20.0 68.6 NO 145 
CNC26-B48 26GFB480612 6-12 NO NO NO NO 130 3.24 
CNC26-B49 26GFB490508 5-8 NO NO NO NO NO NO 
CNC26-B50 26GFB500512 5-12 NO NO NO NO NO NO 
CNC26-B51 26GFB510514 5-14 NO NO NO NO NO NO 
CNC26-B52 26GFB520512 5-12 NO NO NO NO NO NO 
CNC26-B53 26GFB530612 6-12 NO NO 34.3 209.6 346 344E 
CNC26-B54 26GFB540508 5-8 NO NO 9.84J 81.9J 304 43.4 
CNC26-B55 26GFB550708 7-8 NO NO NO NO NO NO 
CNC26-B57 26GFB570508 5-8 NO NO NO NO NO NO 
CNC26-B58 26GFB580708 7-8 NO NO NO NO NO NO 
CNC26-B59 26GFB590514 5-14 NO , NO , "In ~!I'"\ i'<JD I Nu I , , , ,'tu I I'\ILI I 

NOTES: 
(i) Laboratory screening data was analyzed using USEPA Method 8020/8015M. Compounds not detected are reported as less than 
the instrument detection limit. 
Ilg/L = micrograms per liter 
mg/L = milligrams per liter 
J = Estimated value-detection was above the instrument minimum detection level, but below the practical quantification limit. 
E = Estimated value-detection exceeded the upper calibration range of the instrument. 



TABLE 7 

SUMMARY OF FIXED-BASE LABORATORY ANALYTICAL RESULTS FOR CHEMICALS OF CONCERN liN SOIL 
SITE 26, BUILDIN<:i 6 

-
Soil Boring I Benzene Tolueme 
Sample No. 

Sample Date 
(ug/kg) (ug/lcg) 

-RBSL I'l 5 162~2 

CNC26-B011 
2EiSLB010405 28-Jun-99 <6 <6 

CNC26-B011 
26SLB010405D 28-Jun-99 <6 < 13 

CNC26-B031 
2E5SLB030304 28-Jun-99 <6 <6 

CNC26-B12 I 
213SLB120304 28-Jun-99 <6 < 16 

CNC26-B14 I 
215SLB 140405 24-Sep-99 <6 <6 

CNC26-B18 I 
216SLB180203 24-Jun-99 < 320 < 320 

GNC26-B22 I 
26SLB220304 28-Jun-99 <5 <5 

CNC26-B26 I 
26SLB260607 28-Jun-99 <5 <5 

GNC26-B35 I 
26SLB350405 23-Sep-99 <6 <6 

CNC26-B36 I 
26SLB360405 23-Sep-99 <6 <6 

GNC26-TL(2) I I 

26TL00101 28-Jun-99 <5 <5 

GNC26-TL (2) I 
26TL00102 24-Jun-99 <5 <5 

All concentrations are in micrograms per kilograms (ug/kg). 

NA - Not analyzed 

ZONE E, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Ethyl- Xylenes Benzo(a) Benzo(b) 
benzene (total) anthracene f1uoranthene 
(ug/kg) (ug/kg) (ug/kg) (ug/kg) 

1260 42471 73084 29097 

<6 <6 < 360 < 360 

<6 <6 < 360 < 360 

<6 <6 < 360 < 360 

<6 <6 < 360 < 360 

<6 <6 <400 < 400 

< 320 < 320 700 730 

<5 <5 < 3600 < 3600 

<5 <5 < 360 < 360 

<6 <6 < 360 < 360 

<6 <6 < 2000 < 2000 

<5 <5 NA NA 

<5 <5 NA NA 

Benzo(k) 
Chrysene 

f1uoranthene 
(ug/kg) 

(ug/kg) 

231109 12998 

< 360 < 360 

< 360 < 360 

< 360 < 360 

< 360 < 360 

< 400 <400 

750 650.00 

< 3600 < 3600 

< 360 < 360 

< 360 < 360 

< 2000 < 2000 

NA NA 

NA NA 

(1) South Carolina Department of Health and Environmental Control Risk Based Screening Levels for s:andy sloils; depth to groundwater less than 5 feet. 
(2) Trip blank 

-Dibenzo(a,h) 
anthracene 

~l/kg) 

87'866 

< 360 

< 360 

< 360 

< 360 

< 400 

NO 

< 3600 

< 360 

< 360 

< 2000 

NA 

NA -

Rev. 0 
11/08/99 

Naphthalene 
(ug/kg) 

210 

<6 

<6 

4 (J) 

1000 

<6 

3990.00 

3998.00 

22.00 

<6 

33087.00 

<5 

3 (J) 



TABLE 8 

SUMMARY OF FIXED-BASE LABOI~ TORY ANALYTICAL RESULTS FOR CHEMICALS OF CONCERN IN GROUINDWATER 
SITE 26, BUILDING 6 

Monitoring Weill Sample Benzene 
Ethyl-

Sample No. Date (ug/L) 
benzlme 

(uglL) 

RBSL(l) 5 700 

CNC26M-Oll 
26GLM0101 22-Sep-99 <5 < !; 

CNC26M-021 
26GLM0201 23-Aug-99 <5 < ,. 

" 

CNC26M-031 
26GLM0301 23-Aug-99 <5 <S 

CNC26M-041 
26GLM0401 21-Aug-99 <5 < ,. 

" 

CNC26M-051 
26GLM0501 21-Aug-99 <5 < !; 

CNC26M-061 
26GLM0601 21-Aug-99 <5 < !; 

CNC26M-071 
26GLM0701 21-Aug-99 <5 < ~; 

CNC26M-071 
26GLM0701D 21-Aug-99 <5 <S 

CNC26M-OBI 
26GLMOB01 21-Aug-99 >5 > ,. ., 

All concentrations are in ug/L. 

ZONE E CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, sounl CAFtOLlNA 

Toluene 
Xylenes 

Naphthalene 
(ug/L) 

(total) 
(ug/L) 

(uglL) 

1000 10000 10 (2) 

<5 <5 <5 

<5 <5 <5 

<5 <5 <5 

<5 <5 <5 

<5 <5 <5 

<5 <5 <5 

<5 <5 <5 

<5 <5 <5 

>5 >5 >5 

BE~ nzo(a) 
hracen 
ug/L) 

anti 
( 

1 

< 11 

< 10 

<10 

<10 

<10 

<10 

< 10 

<10 

< 10 

e 
Benzo(b) 

f1uoranthene 
(ug/L) 

10 (2) 

< 11 

< 10 

< 10 

< 10 

<10 

<10 

< 10 

< 10 

<10 

(1) South Carolina Department of Health and Environmeintal Control Risk Based Screening Levels for ~Iround water. 
(2) The Risk based screening level for individual PAH C<oC is 10 ugll or 25 ugll for total PAHs. 
(3) Trip blank 

(J) Indicates presence of analyte at a concentration less than the reporting limit and greater than the dletection limit. 

Benzo(k) 
Chrysene 

f1uoranthene 
(ug/L) 

(ug/L) 

10 (2) 10 (2) 

< 11 < 11 

< 10 < 10 

< 10 < 10 

< 10 < 10 

< 10 <10 

< 10 < 10 

<10 <10 

<10 <10 

< 10 < 10 

·~o(a.h) diben, 
anthr 

(u~ 

,acene 
IlL) 

lC 1(2) 

< 11 

< 10 

< 10 

< 10 

< 10 

< 10 

< 10 

< 10 

< 10 

MTBE 
(ug/L) 

40 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

.0 
11/08/99 



TABLE 8- CONTINUED 

SUMMARY OF FIXED-BASE L.ABORA TORY ANALYTICAL RESULTS FOR CHEMICALS OF CONCERN IN GROUNDWATER 
SITE 26, BUILDING 6 

Monitoring Weill Sample Benzene 
Ethyl-

Sample No. Date (ugIL) 
bem:ene 

(ugIIL) 

RBSL(l) 5 7()0 

CNC26M-091 
215GLM09D01 23-Aug-99 <5 <5 

CNC26M-10 I 
2'6GLM10D01 21-Aug-99 <5 <5 

CNC26M-11 I 
26GLP1101 22-Sep-99 <5 <5 

CNC26P-12 I 
26GLP1201 13-Sep-99 <5 <5 

CNC26P-13 I 
2:6GLP1301 13-Sep-99 <5 <5 

CNC26X-011 
2!6GLX0101 22-Sep-99 <5 <: 5 

CNC26X-021 
~!6GLX0201 22-Sep-99 

<5 <5 

CNC26X-031 <5 ., 5 
:~6GLX0301 22-Sep-99 

GNC26X-041 
26GLX0401 22-Sep-99 <5 ., 5 , 

All concentrations are in uglL. 

ZONE E CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAIROLINA 

Toluene 
Xylenes 

Naphthalene 
(ugIL) 

(total) 
(ugIL) 

(ugIL) 

1000 10000 10 (2) 

<5 <5 <5 

<5 <5 <5 

<5 <5 <5 

<5 <5 31 

<5 <5 53 

<5 <5 <5 

<5 <5 <5 

<5 <5 <5 

<5 <5 <5 

B 
an 

(~I) enzo 
thrac 
(uglL 

ene 
) 

) 

< 10 

< 10 

< 11 

< 10 

< 10 

< 11 

< 11 

< 11 

<10 

Benzo(b) 
fluoranthene 

(ugIL) 

10(2) 

< 10 

< 10 

< 11 

< 10 

< 10 

< 11 

< 11 

< 11 

<10 

(1) South Carolina Department of Health and Environmental Control Risk Based Screening Levels for ground water. 

(2) The Risk based screening level for individUial PAH CoC is 10 ugll or 25 ugll for total PAHs. 

(3) Trip blank 

IJ) Indicates presence of analyte at a concentration less than the reporting limit and greater than the detection limit. 

-
Benzo(k) 

Chrysene 
dibenzo(a,h) 

fluoranthene 
(ugIL) 

anthracene 
(ugIL) (ugIL) 

10 (2) 10 (2) 10 (2) 

< 10 <10 
I 

< 10 

< 10 <10 " 10 

< 11 < 11 < 11 

< 10 < 10 <10 

< 10 < 10 < 10 

< 11 < 11 < 11 

< 11 < 11 < 11 

< 11 < 11 < 11 

< 10 < 10 < 10 

MTBE 
(ugIL) 

40 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

Rev. 0 
11/08/99 



TABLE 8- CONTINUE:D 

SUMMARY OF FIXED-BASE LABOFM TORY ANALYTICAL RESULTS FOR CHEMICALS OF CONCERN IN GROUNDWATER 
SITE 26, BUILDING I) 

Mcmitoring Weill Sample Benzene 
Ethyl-

Sample No. Date (ug/L) 
benzene 

(ug/L.) 
RBSL"J 5 700 

CNC26X-051 
26GLX0501 22-Sep-99 <5 <5 
CNC26X-061 
26GLX0601 22-Sep-99 <5 <5 
CNC26TL \~I I 
26TL00101 23-Aug-99 <5 <5 
CNC26TL,vI I 
26TL00301 22-Sep-09 <5 <5 

NA - Not Analyzed 

ZONE E CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Toluene 
Xylenes 

Naphthalene 
(ug/L) 

(total) 
(ug/L) 

(ug/L) 

1000 10000 10 ,. 

<5 <5 <5 

<5 <5 <5 

<5 <5 <5 

<5 <5 <5 

Bel 
anth ~ 

nzo(a) 
racene 
gIL) 

om-
(u 

1 

<: 11 

<: 11 

I 'IA 

I 'IA 

Benzo(b) 
f1uoranthene 

(ug/L) 
10 \~ 

< 11 

< 11 

NA 

NA 

-Benzo(k) 
Chrysene 

dibenzo(a,h) 
f1uoranthene 

(ug/L) 
anthr~lcene 

(ug/L) (uglL) 

10 10\' ·--n5''<~J 

< 11 < 11 < 11 

< 11 < 11 < 11 

NA NA NA 

NA NA NA -

MTBE 
(ug/L) 

40 

<5 

<5 

<5 

<5 

,.0 
11/08/99 



TABLE 9 

FATE AND TRANSPORT INPUT PARAMETERS 
SITE26, BUILDING 6 

ZONE E, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Parameter Domenico Dilution/Attenuation Model (1) 

Hydraulic Conductivity [m/sec] 2.23E-06 
Hydraulic Gradient 0.0144 
Porosity (al 0.48 
Estimated Plume Length [tt] NA 

Soil Bulk Density (a) [kg/L] 1.35 
Partition Coefficient [Ukg] chemical specific 
Fraction of Organic Carbon in soil [gIg] 

First Order Decay Rate [sec .1] 
Modeled Plume Length [ttl 
Modeled Plume Width [ttl 
Source Width (b) [m] 

Source Thickness (b) [m] 

Soluble Mass [kg] 

Notes: 
(1) - South Carolina Risk-Based Corrective Action for Petroleum Releases, 

South Carolina Department of Health and Environmental Control, 1998. 
(a) - Determined from SCDHEC 1998 Tables C1 and C3 
(b) - Default value 
(c) - Assumption of the Domenico model 

7.04E-04 

0 
NA 
NA 

15 

2 
Infinite (e) 

Rev. 0 
11/08/99 



Media 

" ;. nil 

Groundwater 

Surface Water 

Surficial Soil 

Subsurface Soil 

TABLE 10 

EXPOSURE PATHWAY ASSESSMENT - CURRENT USE 
SITE 26. BUILDING 6 

ZONE E. CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Exposure Route Pathway Selected for Exposure point or 
Evaluation? (Yes or No) Reason for Non-

Selection 
Inhalation No No volatilization to 

enclosed space. 
Explosion Hazard No No explosion hazard. 

Ingestion No No water supply well 

Dermal contact No 
downgradient or 
residential basements. 

Inhalation No 

Ingestion No Cooper River 
approximately 600 feet 

Dermal contact No downgradient. No 

Inhalation No 
completed pathway. 

Ingestion No No impacted surface soil 
r"'\ _____ I _ --

I 
u~rmal contact 

I h I f 

No 

n a a Ion __ 0 N 

Ingestion No No current complete 
pathway. 

Dermal contact No 

Inhalation No 

Rev. 0 
01/20/00 

D~t;t~;~~i~:~~~~) (If i 

No additional data 
required 



I Media 

I 
Air 

Groundwater 

Surface Water 

Surficial Soil 

Subsurface Soil 

I I 

TABLE 11 

EXPOSURE PATHWAY ASSESSMENT - FUTURE USE 
SITE 26, BUILDING 6 

ZONE E, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Exposure Route 

I 
Pathway Selected for t:VI"'\"'~llr.o. n,nint nr L.l\.fJV,;;JUI'" 1"""""1" ..... , 

Evaluation? (Yes or No) Reason for Non-
Selection 

Inhalation No No volatilization to 
enclosed space. 

Explosion Hazard No No explosion hazard. 

Ingestion Yes Future use of property 
expected to be industrial 

Dermal contact Yes or commercial. 
Underground utility lines 

Inhalation Yes are close proximity to the 
site; therefore, 
construction worker 
exposure possible. 

Ingestion Yes Cooper River 600 ft 
downgradient. 

Dermal contact No 

Inhalation No 

Ingestion No No impacted surface soil 

Dermai contact i~o 

Inhalation No 

Ingestion Yes Underground utility lines 
are in close proximity to 

Dermal contact Yes the site; therefore, 
construction worker 

Inhalation No exposure possible. 
Inhalation hazard 
discounted based on low 
levels of benzene in the 
soil. Presumed that upon 
excavating the trench, 
benzene volatilization 
from exposed soils will 
reach equilibrium prior to 
the construction worker 

I I enterin~ the trench. 

Rev. 0 
01/20100 

Data Requirements (!f 
pathway selected) 

No additional data 
required 



-'- - <"-.~-~". 

\--"_ - """'1 
(".. . ~.'-' 

u s Ill:K~~L': ~~ 
~ - ... --

? -~- - ...... 

. --
• .....6. """"' 11; ... "- ..... 

R ESgR VAT ... f"ON -

! 
I 

SPOIL AREA 

SPOIl 

.. -- ---- ---

SITE LOCAnON MAP 
SITE 26, BUILDING 6A .t 68, ZONE E 

OtARLESTON NAVAL COMPLEX 
NORlH OtARLESTON, SOUlH CAROLINA 

8CA&£ IN FEET 

DAlE 

DAlE 



:I---I----f-

N 

DAlE -i'--
,>CAlL 

AS NOTED 
f'DRH CADD Nl smv JKJ)Io'G - REV 0 - 1120198 

J.EGElQ. 
-E ,- ELEClRlC UllUTY UNE 

_\1._ WAlER UllUTY UNE 

-G·- GAS UllUTY UNE 

-OK - OXYGEN UllUTY UNE 

- CA .- COI.tPRESSEO AIR UllUTY UNE 

-so·- SANITARY SEWER UllUTY UNE 

- so·- STORM DRAIN UllUTY UNE 

-Sf·- STEAM UllUTY UNE 

e 150 300 
I ~. -

SCALE IN FE£T 

$11£ VlCINIn' MAP 
$11£ 211, BUIU)[NG II 

ZONE E. OIARlESTON ~IAVAL CC"PLEX 
NORlH OIARlESTON. s(lUlH CAEtOUNA 

CONlRACT NO. 
0126 

APPROVED BY DAlE 

APPRO'vm BY DATE 

DRAWING NO. REV. 
FIGURE 2 (3 



LAYOUT SITE26F1G3 .APR S-NOV-99 JAS P:\\CCI~~~ES~ro~M~CN~~~WP~S~~~ __ __ 

LEGEND: 

• Soil Boring LocatiODS 

so so 100 ISO Foe! 

848 • 

2 

:::::r 

r ~-"'~--:::::::~T----:~~~H~OWING 
SITE MAP S CA'nONS 

GSAMPlELO ---- ""'" ELD SCREEN IN ING 6 

c 



O~CHARLESTONlCNC MAPSAPR 5-NDV·99 JAS LAYOUT' SITE26lAYOUr -

N 

t 

LEGEND: 

... Deep Moniloring Well 

Q Existing Shallow Monitoring Well 

S Shallow Moniloring Well 

[;] Piezometer 

XOI-NBCE542-OO1 
X02 - NBCE 542-002 
X03 - NBCE 542'()()3 
X04 - NBCE 549'()()3 
XOS-NBCE549-001 
X06-NBCE539-001 

SO 0 SO 100 ISO Feet -
~y 

NO. "",.. fEVISIONS _tWI<1Y 

_~~_. BY "_:-',..'''' SITE MAP SHOWING = -- - PERMANENT WEill LOCATIONS 

':DST/SCHED-MeA SITE 26, BUILDING EI 
ZONE E, CHARLESTON NAVAL. COMPLEX 

SCALE NORTH CHARLESTON, SOUTH CARLOINA 
.~A~S~N~O~T~E~D __ ~ __________ ~ ____________ __ 

COHiR.'CT NO. ........... .. ,. 
APPROVED BY DATE 

APPROVED BY DATE 

ORAWIHGNO REV 

FIGURE 4 0 



LEGEND: 

• SOU Boring Loc:aIiOIlS 

... DcepManitoriDg Well 

Q Existio g Shallow Manito • nngWeU 

Ii Shallow ManitoriDg Well 

m Piezometer 

,,, .' . " Croos - Sections 

'& 
\) 

8-:=:~~'=IT'" ~~- -SITE -

""'TI.Q_-"~ LINES O~ SHOWING SI CROSS-SECTION 

A~l ~ED ZONE E C TE 26, BUILDING 6 
NORTH ~=ESTON NAVfoJ.. COM? 

STON, SOUTH CAR LEX OUNA 



D \CHARLESTON\CNC MAPSAPR 9-HOV: 99 JAS LAYOUT SlTE26FlG6 , - : -
A A' 

WEST EAST 
30: I CNC26-M13 I r CNC26-M12 I I CNC26-M09D I L CNC26-MOl J -30 

- : : ~'rJ 
I CNC26-B30 I CNC29-B13 I I CNC26-Bll J f= 

25 - '""25 : I CNC26-21 II CNC26-BOe I I CNc3F ;:: LEGEND : t: 
20 - I CNC26-B22 I ,20 1 CNC26-M13 : ~ SAMPlE LOCAllON 

: BLDG =~~~ST_ 

~ 
f: '\ 15- 6 I- 15 

: 

:~i'\UN f: GROUND SURFACE ~-

: ~\ ~ 
aEVAllON 

~I!oNCRETE\ I/'~ 
.,\ - - -, _T_ .. APPROXIMATE I/··D • yom POl£N110METRlC 

10: ~10 TOP OF MONrTORED SURFACE 

: ,1 
f~ f: INTERVAL (FT BGS) 

[ ~'~ I ;: -- -- _.- - _.- - - 1--- - - - -- - - - - ~ 5_ I I 
1-

6 BOTTOM OF MONITORED 
(FmJ\) I I INTERVAL (FT BGS) : - I I ~ - ~O 

TOTAL DEPTH OF -0: - BORING (FT 8GS) TO 

(FIILB) EOO EOa ECO lOB 1!011 

~ 
1,2.0 

: U .. ... .. ... 
- I- NOTES: - TO E08 000 '" 0< • ~-5 -5: 

... ,2.0 
'" .... u.o "'0 ,,, 

~ 
FORMATIONz(Fm.)=(Fm-A)=TAN TI:> BROWN 

: SAND, SILTY SAND 

- 1= SANDYCU\y 
-10 : I- -10 (Fm.B)=OLI\lE,G~ 

: 1= SILTY SAND, SANDY 
I- CLAY,CLAY 

-15 : ~ -15 - I~ 
REVATIONS IN FEET ABOVE 

: I-
MEAN SEA LEVa (FT AMSL) 

-20 : c: • ASSUMED REVATION 
-20 

: --- - ~ .. 
-25 : -

TO - -25 HORIZOHTAL ~ IN FEET : WI -- ,. • I • 20 

: - ----30- - -30 VERllCAL SCALE IN FEET 

"" .... ......... IT OOID N'PO REF<RE1ICU CRAWNIh' .... <xlHl1W:T NO. .... " ..... I. ." . 
I- CfSCqQ., .,,,. GEOLOGIC CROSS SECTION A - A' APPROVED IT "UE 

- SITE 26, BUILDI~IG S 
COITs::I~ ZONE e. CHARLESTON NAVAL COMIPLEX N'f'IIOVEOIT .. ,. 

NORTH CHARLESTON, SOLITH CARI)UNA 
leU 

,..,~ ............. 1'0 AS NOTED FIGURES 



~WOUT:S,~I~~6~FIG~7~ __________________________ • _____________________________________ ___ 

B B' 
'HWEST SOUTHEAST 

[§NC26-E~ [ CNC26-B03 30 

BLDG __ _ 
35 

ASPH,lILT CONCRETE~ 

-----------------

EOB 
8.0 

(Fm.A) 

821 

~ 
n. 

~ 
o 
z 

n, 
12.0 

f3 
...J 
n. 

~ 
o 
z 

EOB 
1.0 

--------'------~----~---- ~ 

~ 
(Fm.A) 

CNC26-M09D 

(/) (Fm.A) w 
...J 
n. 

~ 
0 E08 
Z t.O 

(Fm.A) (Fm.B) -=:::::::..~ 

-----.-----=-------+----~,~--~r_----
------,--------------~ 

TO 
33.0 

(Fm.A) 

(Fm.B) 

TO 
330 

(Fm.A) 

(Fm.B) 

25 

20 

15 

10 

5 

0 

-5 

-10 

-15 

-20 

-25 

LEGEND 

SAMPLE LOCATION 

GROUNO SURFACE 
ELEVATION 

CNC26-M101~ 

1.3~ 

__ ~ _ APPROXIMATE 

TOP OF MONITERED 
INTERVAL (FT BGS) 

BOTTOM OF MONITORED 
INTERVAL (FT BGS) 

TOTAL OEPTH OF 
BORING (FT BGS) 

NOTES: 

TO 
33.0 

FORMATION=(Fm.)=(Fm.A)=TAN TO BHOWN 
SAND. SILlY SAND. 
SANDY CLAY 
(Fm.B)=OLlVE. GiREY 
SILlY SAND, SANDY 
CLAY,CLAY 

ELEVATIONS IN FEET ABOVE MEAN 
SEA LEVEL (FT AMSL) 
* ASSUMED ELEVATION 

50 50 100 

HORIZONTAL SCALE IN FEET 

POTENTIOMETRIC 
SURFACE 

10 0 10 20 
~~~~~~~=S== ___ __ 



LEGEND: 

'" Deep MooilmiDg Well 

g Existing Shallow MODilmiDs Wen 

s Sballow MODilmiDg Well 

I;) Piezometer 

N Wall:< Table Elevalioll Contows 

XOI-NBCB 542-001 
X02 - NBCB 542-002 
X03 - NBeB 542-003 
X04 a NBCE 549-003 
X05 - NBCE 549-001 
X06 - NBCE 539-001 

l.1S WATER TABlE ELEVATION 
(FEET ABOVE MEAN SEA lEVEL) 

NM - NOT MEASURED 

NOTES: 
I. WATERTABlEELHVATIONSFORDEEPWEUS 
CNC26-M9D AND CNC26-MIOD NOT USED 
2 CONTOURS DASHED WHERE INFER.R.ED 

~~ 
0 

.----

POTENTIOMETRIC SURFACE: MAP 
(SEPTEMBER 22, 1999) 

SITE 26, BUilDING 6 

ZONE E. CHARLESTON NAVAl (;OMPLEX 

NORTH CHARLESTON, SOUTH C:AROUNA DRAWI'fGHI). ReV, 

FIGURES 0 



LEGEND: 
• Sou Boring Locations 

AI I.socoocentnlion CoDlour Un.. 

1000 NAPHTIlALENE CONCENTRATIONS IN ug/lcg 
<DL LESS THAN DETECTION LlMlT 

NOTES: 
CONTOUR LINES DEPICfONL Y CONCENTRATIONS 
EXCEEDING NAPHTIJALENE RBSL IN SANDY 
SOn.OF210ugilcg 

o 

848 • 

3 

SOIL NAPHlHALENE CONGENTRATION MAP 
SITE 26, BUIUlING 6 

ZONe e, CHARLESTON NAVAL C()MPLEX 

NORTH CHARLESTON, SOUTH c,o.ROUNA 

\ 

~. 

0121 

t)ftAWINQHO R£V. 
FIGURE 9 0 



O-\CHAI\t£STONICNC MAPSAPR ~V-99 JAS LAYOUT- SITE2SFIG10 -

N 

t 

LEGEND: 
.. Deep Mooitorina Wen 

Q Existing Shallow Monitoring Wen 

S SbaUow Mooitorina Well 

m Piezometa-

N ~OD Contour Line 

31 NAPHTHALENE CONCENTRATION IN ug/L 
NS NOT SAMPLED 

NOTES: 
CONTOUR LINES DEPICT NAPHTHALENE IN 
GROUNDWATER EXCEEDING lNTS RBSL 
OF 10 ug/L 

so 0 SO 100 ISO Feet 
e""I I 

NBCE"""" ___ 

J 
NO. .... 11! REVISIONS 

1C>~N'f>O I .........,.. : ~~:IY ::~ GROU:O~~~~~~;ENe ===: SITE 26, BUILDING 6 
cos,_ ZONE E, CHARLESTON NAVAlI::DMPLEX 

1--------------- SCAlI NORTH CHARLESTON, SOUTH CAROUNA 
Al~;N~O~TE~D~~ __________ ~ ________________ , 

DRAWINGHO. REV. 
FIGURE 10 0 



D-\CHAR.LESTOMCNC_MAPS.APR 9-HOV·gg JAS lAYOUT: SITE26FIG11 

N 

t 

LEGEND: 
... Deep MODitoring WeU 

g Existing Sballow Monitoring wen 
• Shallow MODitoriog wen 
III Pi=metcr 

fZ) CumntNaphthaleoe P1wne 

~ I 0 Year Migration ofNapblbaleoe 

~ 20YearMigrabonofNaphtbaJeoe 

XOI - NBCB 542-001 
X02 - NBCB 542-002 
X03 - NBCB 542-003 
X04 - NBCE 549-003 
X05 - NBCE 549-00 I 
X06 - NBCE 539-00 I 

so 0 so 100 150 Feet 
~ 

PREDICTED 10 AND 20 YEAR MIGRATION 
SITE 26, BUILDING 6 

ZONE E, CHARLESTON NAVAl COMPLEX 

NORTH CHARlESTON, SOUTH C:AROUNA ....... ""NCl 
FIGURE 11 

""TE 

REV 
o 



..-L~\.\ \ 
J -::-___. '--___ ~ 

"-

<:) Groundwater Well 
® Existing Soil Boring 
o Pmposed Soil Boring 

File loath: C'TW 

A 
N 

o 120 Feet 
~~~iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiij 

60 

Figure 12 
Proposed Area to be Excavated 

Zone EI Site 26-Building 6 
Charleston Naval Complex 

2M-JONES 


	Corrective Action Plan, Zone E/Site 26 - Building 6, USTs 6A and 6B, Site ID 17626, Charleston Naval Complex SC (Jan 2001) 
	Transmittal
	Certification
	Table of Contents
	Acronyms and Abbreviations
	Introduction
	Receptor Survey
	Proposed Corrective Action
	Proposed Active Remediation
	Site Management and Base Support
	References
	Tables
	Figures


